Reciprocal regulation of miR-23a and lysophosphatidic acid receptor signaling in cardiomyocyte hypertrophy.
Earlier, our study demonstrated that lysophosphatidic acid (LPA) receptor mediated cardiomyocyte hypertrophy. However, the subtype-specific functions for LPA1 and LPA3 receptors in LPA-induced hypertrophy have not been distinguished. Growing evidence indicates that microRNAs (miRNAs) are involved in the pathogenesis of cardiac hypertrophy by down-regulating target molecules. The present work therefore aimed at elucidating the functions mediated by different subtypes of LPA receptors and investigating the modulatory role of miRNAs during LPA induced hypertrophy. Experiments were done with cultured neonatal rat cardiomyocytes (NRCMs) exposed to LPA and we showed that knockdown of LPA1 by small interfering RNA (siRNA) enhanced LPA-induced cardiomyocyte hypertrophy, whereas LPA3 silencing repressed hypertrophy. miR-23a, a pro-hypertrophic miRNA, was up-regulated by LPA in cardiomyocytes and its down-regulation reduced LPA-induced cardiomyocyte hypertrophy. Importantly, luciferase reporter assay confirmed LPA1 to be a target of miR-23a, indicating that miR-23a is involved in mediating the LPA-induced cardiomyocyte hypertrophy by targeting LPA1. In addition, knockdown of LPA3, but not LPA1, eliminated miR-23a elevation induced by LPA. And PI3K inhibitor, LY294002, effectively prevented LPA-induced miR-23a expression in cardiomyocytes, suggesting that LPA might induce miR-23a elevation by activating LPA3 and PI3K/AKT pathway. These findings identified opposite subtype-specific functions for LPA1 and LPA3 in mediating cardiomyocyte hypertrophy and indicated LPA1 to be a target of miR-23a, which discloses a link between miR-23a and the LPA receptor signaling in cardiomyocyte hypertrophy.